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     September 5, 2018 
 
VIA ELECTRONIC FILING 
 
M. Lynn Jarvis, Chief Clerk 
North Carolina Utilities Commission 
4325 Mail Service Center 
Raleigh, North Carolina  27699-4300 
 

RE: Duke Energy Progress, LLC 2018 Integrated Resource Plan and 2018 
REPS Compliance Plan 
Docket No. E-100, Sub 157 

  
Dear Ms. Jarvis: 
 
 Pursuant to the one-day extension of time granted orally by the Commission due 
to last-minute technical issues experienced by Duke Energy Progress, LLC (“DEP or the 
“Company”) and pursuant to N.C. Gen. Stat. § 62-133.8, Commission Rules R8-60, R8-
62(p) and R8-67, I enclose DEP’s 2018 Integrated Resource Plan (“IRP”) and 2018 
Renewable Energy and Energy Efficiency Portfolio Standard (“REPS”) Compliance Plan 
(collectively, the “2018 IRP”) for filing in connection with the referenced matter.   DEP 
regrets any inconvenience caused by the delay. 
 

Portions of the DEP 2018 IRP contain confidential information that should be 
protected from public disclosure.  Tables H-1 and H-2 contain information concerning 
DEP’s wholesale contracts. Public disclosure of this information would harm DEP’s 
and/or its counterparties’ ability to negotiate in the wholesale market.  Table 2 of the 
2018 REPS Compliance Plan contains the Company’s combustion turbine costs. If this 
commercially sensitive business and technical information were to be publicly disclosed, 
it would allow competitors, vendors and other market participants to gain an undue 
advantage, which may ultimately result in harm to customers. Exhibit A of the 2018 
REPS Compliance Plan contains names of counterparties with whom DEP has contracted 
for Renewable Energy Certificates (“RECs”), contract duration and estimated RECs. 
Public disclosure of this information would harm DEP’s ability to negotiate and procure 
cost-effective purchases and discourage potential bidders from participating in requests 
for proposals. In addition, the filing includes DEP’s most recent FERC Form 715, which 
contains critical energy infrastructure information that should be kept confidential and 
non-public. 
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Accordingly, I am filing portions of the 2018 IRP under seal; they should be 
treated confidentially pursuant to N.C. Gen. Stat. § 132-1.2 and protected from public 
disclosure.  The Company will provide a copy of the confidential information to parties 
to this proceeding upon execution of an appropriate confidentiality agreement with DEP. 

 
DEP will schedule the Rule R8-60(m) stakeholder meeting by November 30 and 

will contact parties of record to attempt to accommodate as many as possible with a 
selected date and location. 

 
Thank you for your attention to this matter. If you have any questions, please let 

me know. 
 
      Sincerely, 
 

       
 
      Lawrence B. Somers 
 
Enclosure 
 
cc: Parties of record 
 



 
 

CERTIFICATE OF SERVICE 
 
 I certify that a copy of Duke Energy Progress, LLC’s 2018 IRP and 2018 REPS 
Compliance Plan, in Docket No. E-100, Sub 157, has been served by electronic mail, hand 
delivery or by depositing a copy in the United States mail, postage prepaid to the following 
parties of record:    

  
David Drooz 
Lucy Edmondson 
Tim Dodge 
Public Staff 
North Carolina Utilities Commission 
4326 Mail Service Center 
Raleigh, NC 27699-4326 
david.drooz@psncuc.nc.gov 
lucy.edmondson@psncuc.nc.gov 
tim.dodge@psncuc.nc.gov 

 

 
Christopher M. Carmody 
NC Clean Energy Business Alliance 
811 Ninth St., Suite 120-158 
Durham, NC 27705 
Director@ncceba.com 
 
 

Andrea Kells 
McGuire Woods, LLP 
434 Fayetteville Street, Suite 2600 
Raleigh, NC 27601 
akells@mcguirewoods.com 

 

Peter H. Ledford 
Benjamin Smith 
NC Sustainable Energy Association 
4800 Six Forks Road, Suite 300 
Raleigh, NC 27609 
peter@energync.org 
ben@energync.org 

Horace Payne 
Dominion North Carolina Power 
P.O. Box 26532 
Richmond, VA 23261 
horace.p.payne@dom.com 

 

 
Karen Kemerait 
Smith Moore Leatherwood LLP 
434 Fayetteville St. Suite 2800 
Raleigh, NC 27601 
karen.kemerait@smithmoorelaw.com 
 

Diane Huis 
NC Electric Membership Corp. 
3400 Sumner Blvd. 
Raleigh, NC 27616 
diane.huis@ncemcs.com 
 
 

 

Michael D. Youth 
Richard Feathers 
NCEMC 
PO Box 27306 
Raleigh, NC 27611 
michael.youth@ncemcs.com 
rick.feathers@ncemcs.com 

  



 
 

Kristen Wills 
NC WARN, Inc. 
P.O. Box 61051 
Durham, NC 27715 
kristen@ncwarn.org 

 

Ralph McDonald  
Warren Hicks 
Bailey & Dixon, LLP 
Counsel for CIGFUR 
PO Box 1351 
Raleigh, NC 27602-1351 
rmcdonald@bdixon.com 
whicks@bdixon.com 
 

Erik Stuebe 
c/o Ecoplexus Inc. 
101 Second St., Ste. 1250 
San Francisco, CA 94105 
interconnection@ecoplexus.com 
 

 

 
This is the 5th day of September, 2018. 

     
    By:  ________________________________  
    Lawrence B. Somers 
    Deputy General Counsel 
    Duke Energy Corporation  
    P.O. Box 1551/NCRH 20 
    Raleigh, North Carolina 27602 
    Tel 919.546.6722 
      bo.somers@duke-energy.com 
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ABBREVIATIONS : 

10 CFR Title 10 of the Code of Federal Regulations 
AC Alternating Current  
AEO Annual Energy Outlook 
BCFD Billion Cubic Feet Per Day 
CAIR  Clean Air Interstate Rule 
CAMA  North Carolina Coal Ash Management Act of 2014 
CAMR  Clean Air Mercury Rule 
CAPP Central Appalachian Coal 
CC Combined Cycle 
CCR Coal Combustion Residuals 
CCS Carbon Capture and Sequestration 
CECPCN Certificate of Environmental Compatibility and Public Convenience and Necessity (SC) 
CFL Compact Fluorescent Light bulbs 
CO2 Carbon Dioxide 
COD Commercial Operation Date 
COL Combined Construction and Operating License 
COWICS Carolinas Offshore Wind Integration Case Study 
CPCN Certificate of Public Convenience and Necessity (NC) 
CPRE Competitive Procurement of Renewable Energy 
CSAPR Cross State Air Pollution Rule 
CT Combustion Turbine 
DC Direct Current  
DCA Design Certification Application 
DEC Duke Energy Carolinas 
DEF Duke Energy Florida 
DEI Duke Energy Indiana 
DEK Duke Energy Kentucky 
DEP Duke Energy Progress 
DER Distributed Energy Resource 
DIY  Do It Yourself 
DOE Department of Energy 
DOJ Department of Justice 
DSM Demand-Side Management 
EE Energy Efficiency Programs 
EIA  Energy Information Administration  
EPA Environmental Protection Agency 
EPC Engineering, Procurement, and Construction Contractors 
EPRI Electric Power Research Institute 
FERC Federal Energy Regulatory Commission 
FGD Flue Gas Desulfurization 
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ABBREVIATIONS :

FLG Federal Loan Guarantee 
FPS Feet Per Second 
GALL -SLR Generic Aging Lessons Learned for Subsequent License Renewal 
GEH GE Hitachi 
GHG Greenhouse Gas 
GWh Gigawatt-hour 
HB 589 North Carolina House Bill 589 
HVAC  Heating, Ventilation and Air Conditioning 
HRSG Heat Recovery Steam Generator 
IA  Interconnection Agreement 
IGCC Integrated Gasification Combined Cycle 
ILB  Illinois Basin 
ILR  Inverter Load Ratios 
IRP Integrated Resource Plan 
IS Interruptible Service 
ISOP Integrated Systems and Operations Planning 
IT  Information Technologies 
ITC  Investment Tax Credit 
IVVC  Integrated Volt-Var Control  
JDA Joint Dispatch Agreement 
kW Kilowatt  
kWh Kilowatt -hour 
LCR TABLE  Load, Capacity, and Reserves Table 
LEED Leadership in Energy and Environmental Design 
LED Light Emitting Diodes 
LEO Legally Enforceable Obligation 
LFE Load Forecast Error 
LNG Liquified Natural Gas 
LOLE  Loss of Load Expectation 
MACT  Maximum Achievable Control Technology 
MATS Mercury Air Toxics Standard  
MGD Million Gallons Per Day 
MW  Megawatt 
MWh  Megawatt-hour 
NAPP Northern Appalachian Coal 
NAAQS National Ambient Air Quality Standards 
NAP Northern Appalachian Coal 
NEMS National Energy Modeling Systems 
M&V  Measurement and Verification 
NC North Carolina  
NCCSA North Carolina Clean Smokestacks Act 
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ABBREVIATIONS:

NCDAQ North Carolina Division of Air Quality  
NCEMC North Carolina Electric Membership Corporation  
NCMPA1 North Carolina Municipal Power Agency #1 
NCTPC NC Transmission Planning Collaborative 
NCUC North Carolina Utilities Commission 
NERC North American Electric Reliability Corp  
NESHAP National Emission Standards for Hazardous Air Pollutants 
NOx Nitrogen Oxide 
NES Neighborhood Energy Saver 
NPDES National Pollutant Discharge Elimination System 
NRC Nuclear Regulatory Commission 
NSPS New Source Performance Standard 
NYMEX  New York Mercantile Exchange 
NUREG Nuclear Regulatory Commission Regulation 
OATT  Open Access Transmission Tariff 
O&M  Operating and Maintenance 
PD Power Delivery 
PEV Plug-In Electric Vehicles 
PJM PMJ Interconnection, LLC 
PMPA Piedmont Municipal Power Agency 
PPA Purchase Power Agreement 
PPB Parts Per Billion 
PROSYM Production Cost Model 
PSCSC Public Service Commission of South Carolina 
PSD Prevention of Significant Deterioration 
PURPA Public Utility Regulatory Policies Act 
PV Photovoltaic 
PVDG Solar Photovoltaic Distributed Generation Program 
PVRR Present Value Revenue Requirements 
QF Qualifying Facility  
RCRA Resource Conservation Recovery Act 
REC Renewable Energy Certificates 
REPS Renewable Energy and Energy Efficiency Portfolio Standard 
RFP Request for Proposal 
RICE Reciprocating Internal Combustion Engines 
RIM  Rate Impact Measure 
RPS Renewable Portfolio Standard 
RRP Refrigerator Replacement Program 
SAE Statistical Adjusted End-Use Model 
SAT Single-Axis Tracking 
SC South Carolina 
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variables change over time, DEP will incorporate such changes in subsequent annual IRP 
reports. 
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With the closing of the Duke Energy Corporation and Progress Energy Corporation merger, the 
service territories for both DEP and DEC lend to future opportunities for collaboration and potential 
sharing of capacity to create additional savings for North Carolina and South Carolina customers of 
both utilities.  An illustration of the service territories of the Companies is shown in the map below.  

Figure 2-B:   DEP and DEC Service Area 
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average annual energy growth rate of Residential in the Spring 2018 forecast, including the impacts 
of Utility EE (UEE) programs, rooftop solar and electric vehicles from 2019 to 2033 is 1.1%. 

The Commercial forecast also uses an SAE model in an effort to reflect naturally occurring, as well 
as, government-mandated efficiency changes. The three largest sectors in the Commercial class are 
Offices, Education and Retail. Commercial energy sales are expected to grow 0.6% per year over 
the forecast horizon.  

The Industrial class is forecasted by a standard econometric model with drivers such as total 
manufacturing output, textile output, and the price of electricity. Overall, Industrial energy sales are 
expected to grow 0.2% per year over the forecast horizon, after all adjustments. 

Peak Demand and Energy Forecast: 

The load forecast projection for energy and capacity, including the impacts of UEE, rooftop solar, 
and electric vehicles, that was utilized in the 2018 IRP is shown in Table 3-A. 
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Table 3-A:   Load Forecast with Energy Efficiency Programs 

YEAR SUMMER 
(MW)  

WINTER  
(MW)  

ENERGY 
(GWH) 

2019 13,317 14,011 64,038 
2020 13,322 14,016 63,669 
2021 13,324 14,001 63,613 
2022 13,416 14,089 63,393 
2023 13,510 14,139 63,809 
2024 13,658 14,308 64,622 
2025 13,796 14,415 65,178 
2026 14,014 14,568 65,145 
2027 14,118 14,713 65,726 
2028 14,336 14,903 66,593 
2029 14,473 15,032 67,080 
2030 14,605 15,155 67,548 
2031 14,762 15,303 68,108 
2032 14,941 15,475 68,787 
2033 15,054 15,575 69,125 

Avg. Annual 
Growth Rate 0.8% 0.7% 0.5% 

A detailed discussion of the electric load forecast is provided in Appendix C. 
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Table 5-A:   DEP Base Case Total Renewables 

Given the significant volume and uncertainty around solar penetration, high and low solar portfolios 
were compared to the Base Case described above. The portfolios do not envision a specific market 
condition, but rather the potential combined effect of a number of factors. For example, the high 
sensitivity could occur given events such as high carbon prices, lower solar capital costs, 
economical solar plus storage, continuation of renewable subsidies, and/or stronger renewable 
energy mandates. On the other hand, the low sensitivity may occur given events such as lower fuel 
prices for more traditional generation technologies, higher solar installation and interconnection 
costs, and/or high ancillary costs which may drive down the economic viability of future 
incremental solar additions. These events may cause solar projections to fall short of the Base Case 
if the CPRE, renewable energy procurement for large customers, and/or the community solar 
programs of HB 589 do not materialize or are delayed. Tables 5-B and 5-C below provide the high 
and low solar nameplate capacity summaries, as well as, their corresponding expected contributions 
to summer and winter peaks. 

Solar
Biomass/

Hydro Total Solar
Biomass/

Hydro Total Solar
Biomass/

Hydro Total
2019 2758 266 3024 965 266 1231 2019 28 266 293
2020 3061 266 3327 1071 266 1337 2020 31 266 296
2021 3341 120 3461 1157 120 1278 2021 33 120 154
2022 3588 115 3703 1231 115 1346 2022 36 115 151
2023 3760 103 3862 1271 103 1374 2023 38 103 140
2024 3938 102 4041 1289 102 1391 2024 39 102 142
2025 4019 73 4092 1297 73 1370 2025 40 73 113
2026 4053 73 4125 1300 73 1373 2026 41 73 113
2027 4086 67 4153 1304 67 1371 2027 41 67 108
2028 4120 14 4134 1307 14 1321 2028 41 14 55
2029 4153 3 4156 1310 3 1313 2029 42 3 44
2030 4187 2 4188 1314 2 1315 2030 42 2 43
2031 4191 2 4192 1314 2 1316 2031 42 2 44
2032 4195 0 4195 1314 0 1314 2032 42 0 42
2033 4199 0 4199 1315 0 1315 2033 42 0 42

* Solar includes 0.5% per year degradation
** Capacity listed excludes REC-Only contracts

MW Nameplate
DEP Base Renewables - Compliance + Non-Compliance

MW Contribution to Winter PeakMW Contribution to Summer Peak
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Table 5-B:   DEP High Case Total Renewables 

Table 5-C:   DEP Low Case Total Renewables 

Solar
Biomass/

Hydro Total Solar
Biomass/

Hydro Total Solar
Biomass/

Hydro Total
2019 2774 266 3040 971 266 1237 2019 28 266 294
2020 3114 266 3380 1089 266 1355 2020 31 266 297
2021 3489 120 3610 1202 120 1322 2021 35 120 155
2022 3728 115 3843 1268 115 1383 2022 37 115 152
2023 3900 103 4003 1285 103 1388 2023 39 103 142
2024 4076 102 4178 1303 102 1405 2024 41 102 143
2025 4205 73 4278 1316 73 1389 2025 42 73 115
2026 4259 73 4332 1321 73 1394 2026 43 73 115
2027 4313 67 4380 1326 67 1393 2027 43 67 110
2028 4366 14 4380 1332 14 1345 2028 44 14 57
2029 4419 3 4422 1337 3 1340 2029 44 3 47
2030 4472 2 4474 1342 2 1344 2030 45 2 46
2031 4485 2 4487 1344 2 1345 2031 45 2 46
2032 4498 0 4498 1345 0 1345 2032 45 0 45
2033 4510 0 4510 1346 0 1346 2033 45 0 45

* Solar includes 0.5% per year degradation
** Capacity listed excludes REC-Only contracts

MW Nameplate
DEP High Renewables - Compliance + Non-Compliance

MW Contribution to Summer Peak MW Contribution to Winter Peak

Solar
Biomass/

Hydro Total Solar
Biomass/

Hydro Total Solar
Biomass/

Hydro Total
2019 2647 266 2913 926 266 1192 2019 26 266 292
2020 2976 266 3242 1042 266 1307 2020 30 266 296
2021 3255 120 3375 1131 120 1252 2021 33 120 153
2022 3397 115 3512 1174 115 1289 2022 34 115 149
2023 3463 103 3566 1194 103 1297 2023 35 103 137
2024 3516 102 3618 1210 102 1312 2024 35 102 138
2025 3536 73 3609 1216 73 1289 2025 35 73 109
2026 3572 73 3645 1227 73 1299 2026 36 73 108
2027 3608 67 3675 1238 67 1304 2027 36 67 103
2028 3644 14 3658 1248 14 1262 2028 36 14 50
2029 3680 3 3683 1259 3 1262 2029 37 3 39
2030 3716 2 3717 1267 2 1268 2030 37 2 39
2031 3712 2 3714 1266 2 1268 2031 37 2 39
2032 3709 0 3709 1266 0 1266 2032 37 0 37
2033 3705 0 3705 1266 0 1266 2033 37 0 37

* Solar includes 0.5% per year degradation
** Capacity listed excludes REC-Only contracts

DEP Low Renewables - Compliance + Non-Compliance
MW Nameplate MW Contribution to Summer Peak MW Contribution to Winter Peak

Duke Energy Progress 
North Carolina Integrated Resource Plan 

2018 Biennial Report 
PUBLIC

Page 30











7. SCREENING OF GENERATION ALTERNATIVES

As previously discussed, the Company develops the load forecast and adjusts for the impacts of EE 
programs that have been pre-screened for cost-effectiveness. The growth in this adjusted load 
forecast and associated reserve requirements, along with existing unit retirements or purchased 
power contract expirations, creates a need for future generation. This need is partially met with 
DSM resources and the renewable resources required for compliance with NC REPS, HB 589 and 
SC Act 236.  The remainder of the future generation needs can be met with a variety of potential 
supply side technologies.  

For purposes of the 2018 IRP, the Company considered a diverse range of technology choices 
utilizing a variety of different fuels, including ultra-supercritical pulverized coal (USCPC) units 
with carbon capture and sequestration (CCS), integrated gasification combined cycle (IGCC) with 
CCS, CTs, CCs with duct firing, Combined Heat and Power (CHP), reciprocating engines, and 
nuclear units.  In addition, Duke Energy Progress considered renewable technologies such as Wind, 
Solar PV, Landfill Gas and storage options such as Pumped Storage Hydro (PSH) and Lithium Ion 
Batteries in the screening analysis. Hybrids of the above technologies were also considered (i.e. 
solar steam augmentation and solar PV plus battery). 

For the 2018 IRP screening analysis, the Company screened technology types within their own 
respective general categories of baseload, peaking/intermediate, renewable, and storage, with the 
goal of screening to pass the best alternatives from each of these four categories to the integration 
process.  As in past years, the reason for the initial screening analysis is to determine the most viable 
and cost-effective resources for further evaluation on the DEP system. This initial screening 
evaluation is necessary to narrow down options to be further evaluated in the quantitative analysis 
process as discussed in Appendix A. 

The results of these screening processes determine a smaller, more manageable subset of 
technologies for detailed analysis in the expansion planning model.  The following list details the 
technologies that were evaluated in the screening analysis phase of the IRP process.  The technical 
and economic screening is discussed in detail in Appendix F. 
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8. RESOURCE ADEQUACY

Background: 

Resource adequacy refers to the ability of the electric system to supply the aggregate electrical 
demand and energy requirements of the end-use customers at all times, taking into account 
scheduled and reasonably expected unscheduled outages of system elements.  Utilities require a 
margin of reserve generating capacity in order to provide reliable service.  Periodic scheduled 
outages are required to perform maintenance, inspections of generating plant equipment, and to 
refuel nuclear plants.  Unanticipated mechanical failures may occur at any given time, which may 
require shutdown of equipment to repair failed components.  Adequate reserve capacity must be 
available to accommodate these unplanned outages and to compensate for higher than projected 
peak demand due to forecast uncertainty and weather extremes.  The Company utilizes a reserve 
margin target in its IRP process to ensure resource adequacy.  Reserve margin is defined as total 
resources minus peak demand, divided by peak demand.  The reserve margin target is established 
based on probabilistic assessments as described below. 

2016 Resource Adequacy Study: 

The Company retained Astrapé Consulting in 2016 to conduct an updated resource adequacy 
study.4  The updated study was warranted to account for the extreme weather experienced in the 
service territory in recent winter periods, and the significant amount of solar capacity that has been 
added to the system and in the interconnection queue.  Solar resources provide meaningful capacity 
benefits in the summer since peak demand typically occurs in afternoon hours when the sun is 
shining and solar resources are available.  However, solar resources contribute very little capacity 
value to help meet winter peak demands that typically occur in early morning hours.   

Methodology: 

The 2016 resource adequacy study incorporated the uncertainty of weather, economic load growth, 
unit availability, and the availability of transmission and generation capacity for emergency 
assistance.  Astrapé analyzed the optimal planning reserve margin based on providing an acceptable 

4 Astrapé Consulting is an energy consulting firm with expertise in resource adequacy and integrated resource 
planning.  Astrapé also conducted resource adequacy studies for DEC and DEP in 2012.
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Table 9-B:  DEP Seasonal LOLE Percentage 

DEP 
Incrementa

l Solar
MW

DEP 
Cumulative 

Solar 
MW  

DEP 
LOLE  

Summer % 

DEP LOLE 
Winter 

% 

0 MW Level - - 14.7% 85.3% 

Existing Plus 
Transition MW 2,950 2,950 0.6% 99.4% 

Tranche 1 160 3,110 0.5% 99.5% 

Tranche 2 180 3,290 0.4% 99.6% 

Tranche 3 160 3,450 0.3% 99.7% 

Tranche 4 135 3,585 0.3% 99.7% 

Table 9-C shows the solar capacity value results for DEP.  The table illustrates the declining 
capacity value of solar as greater amounts of solar resources are added to the system.  The first MW 
of solar in DEP provides only a 7% annual capacity value because of the high winter season LOLE 
weighting.5  The Existing Plus Transition solar has an annual capacity value of less than 1%.  The 
table also shows slightly greater capacity values for tracking versus fixed solar arrays.   

5 Capacity values represent the incremental capacity value of the next MW given the referenced solar penetration. 
The average capacity contribution for an entire block of solar resources can be estimated by averaging the 
incremental value for the first MW of the block and the incremental value for the first MW of the next block. 
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Although the focus of the Blue Horizons Project is to increase participation in existing and 
approved residential and commercial EE/DSM programs, there is also a focus on using this 
organized partnership to pilot new products and services. Specifically, a low-income energy 
efficiency pay-for-performance weatherization program.  

Both the City of Asheville and Buncombe County have made sizable investments to advance the 
work of the Blue Horizons Project for building audits, staff support and other direct investments 
in low-income weatherization. 

This community-centered approach to increasing participation in EE/DSM and making 
deliberate and strategic investments in technology is helping create a collaborative environment 
for infrastructure investments too. Working together with the local community has helped DEP-
West make infrastructure investments to its local transmission system to increase capacity by 
rebuilding existing facilities and/or siting new substations to serve customers.  

Although collaboration with the DEP-West community has yielded strong results, efforts to 
transition the region to a smarter, cleaner and affordable energy future for customers continues.    

Duke Energy Progress 
North Carolina Integrated Resource Plan 

2018 Biennial Report 
PUBLIC

Page 53














































































































































































































































































































































































































































